WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




per 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 5 • 

C07K 7/08, A61K 39/125, 39/12 
G01N 33/569 



Al 



(11) International Publication Number: 
(43) International Publication Date: 



WO 92/03475 

5 March 1992 (05.03.92) 



(21) International Application Number: PCT/SE9 1/00542 

(22) International Filing Date: 16 August 1991 (16.08.91) 



(30) Priority data: 

9002671-7 



16 August 1990(16.08.90) SE 



(71) Applicant (for all designated States except US): REPLICO 

MEDICAL AKTTEBOLAG [SE/SEJ; Storgatan 5, S-234 
00 Lorama (SE). 

(72) Inventors ; and 

(75) Inventors/Applicant* (for US only) : BLOMBERG, Jonas 
[SE/SE]; Storgatan 5, S-234 00 Lomma (SE). PIP- 
KORN, Rttdiger [SE/DE]; Adolf Rausch Strasse 3, D- 
6900 Heidelberg (DE). 

(74) Agent: AWAPATENT AB; Box 5117, S-200 71 MalmQ 
(SE). 



(81) Designated States: AT, AT (European patent), AU, BB, BE 
(European patent), BF (OA PI patent), BG, BJ (OA PI 
patent), BR, CA, CF (OAPI patent), CG (OA PI patent), 
CH, CH (European patent), CI (OAPI patent), CM 
(OAPI patent), CS, DE, DE (European patent), DK, 
DK (European patent), ES, ES (European patent), FI, 
FR (European patent), GA (OAPI patent), GB, GB (Eu- 
ropean patent), GN (OAPI patent), GR (European pa- 
tent), HU, IT (European patent), JP, KP, KR, LK, LU, 
LU (European patent), MC, MG, ML (OAPI patent), 
MR (OAPI patent), MW, NL, NL (European patent), 
NO, PL, RO, SD, SE, SE (European patent), SN (OAPI 
patent), SU + ,TD (OAPI patent), TG (OAPI patent), US. 

Published 

With international search report 

Before the expiration of the time limit for amending the 
claims and to be republished in the event of the receipt of 
amendments. 

In English translation (filed in Swedish). 



(54) Title: ENTEROVIRUS PEPTIDES 



(57) Abstract 

Peptides and a diagnostic antigen containing one of said peptides and having the ability to detect antibodies against at 
least one type of picornavirus and flavivirus are described. The use of said diagnostic antigen for diagnosing infections caused by 
picornavirus and/or flavivirus and for discriminating between false and true diagnosed HIV-1 pl7 positive sera is also described, 
as well as vaccines against diseases caused by picornaviruses and/or flavi viruses. 



+ See back of page 



+ DESIGNATIONS OF «SU W 



Any designation of U SU M has effect in the Russian Federation. It is not yet known whether any such 
designation has effect in other States of the former Soviet Union. 



FOR THE PURPOSES OF INFORMATION ONLY 

Codes used lo identify States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AT 


Au«rii 


ES 


Spain 


MC 


Madagascar 


AU 


Australia 


n 


Finland 


ML 


Mali 


BB 


Rarhrtna 


Fa 


France 


MN 


Mongolia 


BE 


Belgium 


CA 


Gabon 


MR 


Mauritania 


BF 


Burkina Faso 


CS 


Untied Kingdom 


MW 


Malawi 


BC 


Bulgaria 


CN 


Guinea 


NL 


Netherlands 


BJ 


Benin 


Cft 


araeco 


NO 


Norway 


BR 


Brazil 


HU 


Hungary 


PL 


Poland 


CA 


Cauda 


IT 


liaJy 


RO 


Romania 


CF 


Central African Republic 


JP 


Japan 


SO 


Sudan 


CC 


Congo 


KP 


Democratic People's Republic 


SE 


Sweden 


CM 


Switzerland 




of Korea 


SN 


Senegal 


ci 


Cote d'lvoirc 


KB 


Republic of Korea 


su + 


Soviet Union 


CM 


Cameroon 


LI 


Liechtenstein 


TO 


Chad 


cs 


Czechoslovakia 


LK 


Sri Lanka 


TG 


Togo 


DE 


Germany 


LU 


Uuwnbour, 


US 


United State* of America 


DK 


Denmark 


MC 


Monaco 







WO 92/03475 



PCI7SE91/00542 



1 

ENTEROVIRUS PEPTIDES 

5 The present invention relates to new peptides, to a 

diagnostic antigen, to the use of said diagnostic antigen 
in immunoassays and to a vaccine containing said diagnos- 
tic antigen. 
Background art 

10 Picomaviruses are a family of small RNA viruses 

which axe responsible for a variety of diseases in humans 
and animals. The diseases may be severe, like polio- 
myelitis (caused by polioviruses types 1, 2, and 3), 
hepatitis (caused by hepatitis A virus) and generalized 
15 neonatal enterovirus infection (often caused by Coxsackie 
and ECHO viruses), as well as mild, like the common cold 
( caused by rhinoviruses ) . Picomaviruses then are 
significant pathogens, and the diagnosis of infections 
caused by them is an important medical task. A clinical 
20 virological laboratory receives many samples every year 
for diagnosis of picomavirus infections. The picornavirus 
family is divided into the enterovirus, rhinovirus and 
hepatitis A subfamilies. Among these, the enteroviruses 
and hepatitis A viruses are the ones where a diagnosis is 
25 most often sought. The enteroviruses are further divided 
into polio-, Coxsackie A, Coxsackie B and ECHO viruses on 
the basis of their pathogenicity in mice. The enteroviral 
disease where a diagnosis is most often required is 
aseptic meningitis, but myocarditis, encephalitis, gene- 
30 ralized neonatal infection and hand-, foot and mouth 

disease also constitute rather frequent clinical problems. 

Flavi virus is another virus family which e.g. causes 
yellow fever and encephalitis. These diseases are spread 
by mosquitos and ticks and constitute a major worldwide 
35 problem. The Dengueviruses and TBE- virus are types of 
flavi viruses. 



WO 92/03475 



PCT/SE91/00542 



2 

There is currently no therapy for these infections, 
so the diagnosis of picomavirus and flavivirus infections 
serves mostly to exclude other diseases or to give 
epidemiological information. 
5 The diagnosis of a picomavirus infection can be made 

either by virus isolation or by serology. In the latter 
case, for enteroviruses, a serum sample taken early in the 
course of the infection (an acute phase serum) and a serum 
taken 1-3 weeks later (a convalescent phase serum) are 

10 analyzed with an antibody assay, most commonly a comple- 
ment fixation assay (see e.g. Sever JL. Application of a 
microtechnique to viral serological investigations. 
J. Immunol, 88:320-329). The antigen then is a purified or 
semipurified preparation from picornavirus-infected cells. 

15 If non- heat- treated virus antigens are used, a relatively 
type-specific antibody assay is obtained. If a heat- 
treated viral antigen is used, a more group- specific assay 
is obtained. Presumably, the virus undergoes a conforma- 
tional change upon heating, exposing group-specific anti- 

20 genie determinants. The conformational change mostly seems 
to involve the N-terminus of VP1 [ Fricks CE, Hogle JM. 
Cell-induced conformational change in poliovirus: Exter- 
nalization of the amino terminus of VP1 is responsible for 
liposome binding. J. Virol. 64:193-1945 (1990)]. There are 

25 some indications that antibodies to this portion of VP1 
can influence the course of infection [Chow M r Yabrov R, 
Bittle J, Hogle JM, Baltimore D. Synthetic peptides from 
four separate regions of the poliovirus capsid protein VP1 
induce neutralizing antibodies. Proc Natl Acad Sci USA 

30 82:910-914 (1985)1, this making it interesting also as a 
candidate for vaccination purposes. For f laviviruses, a 
variety of serological techniques exist, all of which how- 
ever have great limitations due to lack of sensitivity or 
specificity. 

35 Thus, there is a need for a means for a more exact 

diagnosis of diseases caused by picomavirus and flavi- 
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virus, which could further specify and facilitate the 
treatment of the disease concerned. 

Further, there is a need for vaccines for different 
diseases caused by picomavirus and flavi virus. 
5 One object of the present invention is to provide new 

peptides which can be used as a diagnostic antigen in 
immunoassays . 

Another object of the present invention is to use 
a diagnostic antigen for more specific diagnosing of 
10 diseases or infections caused by picomavirus and/or 

flavi virus and/or discriminating between false and true 
diagnosed HIV-1 positive sera. 

Still another object of the present invention is to 
provide a vaccine based on said peptides against diseases 
15 or infections caused by picomavirus and/or flavi virus. 

All these objects are achieved by the present inven- 
tion. 

Description of the invention 

In one aspect, the present invention relates to pep- 
20 tides of the formula: 

a ) H-X-R 1 -Ala-Y 1 -Glu-Thr-Gly-His-Thr-Ser-Gln-Val- 
R 2 -X-Z, wherein Y 1 is Ala or Val, 

b) H-X-R 1 -Ala-Y 1 -Glu-Thr-Gly-Ala-Thr-Asn-Pro-Leu- 
R 2 -X-Z, wherein Y 1 is Ala or Val, 

25 c ) H-X-R 1 -Ala-Ala-Glu-Thr-Gly-His-Thr-Ser-Y 1 -Val- 

R 2 -X-z, wherein Y 1 is Ser or Asn, 

d ) H-X-R 1 -Y 1 -Asp-Thr-Gly-His-Gly-Thr-Val-Y 2 -R 2 -X-Z , 
wherein Y 1 is Ala or Thr and Y 2 is Val or He, 

e) H-X-R 1 -Thr-Asp-Y 1 -Gly-His-Asp-Thr-Val-Y 2 -R 2 -X-z, 
30 wherein Y 1 is Ser or Thr and Y 2 is lie or Val, 

and 

f ) H-X-R 1 -Ala-Glu-Thr-Gln-Y 1 -Gly-Thr-Y 2 - Val-R 2 -X-Z , 

1 2 
wherein Y is His or Tyr and Y is lie or Thr, 

in which one X represents a chemical bond and the other X 

35 represents a chemical bond or a coupling-facilitating 

1 2 

amino acid sequence, R and R represent optional amino 
acid residues, wherein R 1 and R 2 together represent at 
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most 25 amino acid residues, and Z represents -NH^ or -OH. 

In another aspect, the present invention relates to a 
diagnostic antigen having the ability to detect antibodies 
against at least one type of picornavirus and flavivirus 
5 in sera, and/or having the ability of binding to anti- 
bodies with a binding affinity for compounds containing an 
amino acid sequence corresponding to an epitope or cluster 
of epitopes of HIV-1 pl7, wherein said antigen mainly com- 
prises an antigen selected from the peptides according to 

10 claim 1 and antigenic parts thereof. 

In still another aspect, the present invention 
relates to the use of at least one diagnostic antigen for 
diagnosis of infections caused by picomaviruses and/or 
flavi viruses, wherein the diagnostic antigen or antigens 

15 having the ability to detect antibodies against at least 
one type of picornavirus and flavivirus are added to a 
serum from a subject suspected to have a recent or pre- 
vious picornavirus and/or flavivirus infection, and pos- 
sible antigen/ antibody complexes formed are detected 

20 using an immunoassay, the diagnosis of said recent or pre- 
vious infection(s) caused by picomaviruses and/or flavi- 
viruses being established based either upon demonstration 
of antibodies in a single serum or upon a comparison of 
the amounts of antibodies detected in both acute and con- 

25 valescent phase sera, and if said amount in the conva- 
lescent phase serum is significantly larger than in the 
acute phase serum, the subject donating the serum suffers 
or has suffered from a picorna- and/or flavivirus infec- 
tion, wherein the antigen containing the peptides 

30 a ) H-X-R 1 -Ala-Y 1 -Glu-Thr-Gly-His-Thr-Ser-Gln-Val-R 2 -X-Z 
wherein Y is Ala or Val, is primarily used for 
diagnosis of diseases caused by Coxsackievirus, 

b) H-X-R 1 -Ala-Y 1 -Glu-Thr-Gly-Ala-Thr-Asn-Pro-Leu-R 2 -X-Z, 
wherein Y 1 is Ala or Val, is primarily used for 

35 diagnosis of diseases caused by poliovirus, 

c) H-X-R 1 -Ala-Ala-Glu-Thr-Gly-His-Thr-Ser-Y 1 -Val-R 2 -X-Z 

1 

wherein Y is Ser or Asn, is primarily used for 
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diagnosis of deseases caused by rhinovirus, 

H-X-R 1 -Y 1 -Asp-Thr-Gly-His-Gly-Thr-Val-Y 2 -R 2 -X-Z / 
1 2 

wherein Y is Ala or Thr and Y is Val or lie, is 
primarily used for diagnosis of diseases caused by 
yellow fever virus and Japanese encephalitis virus, 
H-X-R 1 -Thr-Asp-Y 1 -Gly-His-Asp-Thr-Val-Y 2 -R 2 -X-Z, 
wherein Y 1 is Ser or Thr and Y 2 is lie or Val, is 
primarily used for diagnosis of diseases caused by 
TBE- virus, 

H-X-R 1 -Ala-Glu-Thr-Gln-Y 1 -Gly-Thr-Y 2 -Val-R 2 -X-Z, 

wherein Y 1 is His or Tyr and Y 2 is He or Thr, is 

primarily used for diagnosis of diseases caused by 

Dengue- and rhinovirus, 

15 in which one X represents a chemical bond and the other X 

represents a chemical bond or a coupling- facilitating 

amino acid sequence, R 1 and R 2 represent optional amino 

1 2 

acid residues, wherein R and R together represent at 
most 25 amino acid residues, and Z represents -NH 2 or -OH. 
20 In still another aspect, the present invention 

relates to the use of a diagnostic antigen for discrimi- 
nating between a false and true diagnosed HIV-1 positive 
serum sample, which has first been diagnosed as positive 
in a standard HIV-1 antibody screening EI A test and then 
25 found to exhibit a pi 7 pattern of serological activity in 
an electrophoretic immunoblot assay, wherein at least one 
diagnostic antigen having the ability of binding to anti- 
bodies which have a binding affinity for compounds con- 
taining an amino acid sequence corresponding to an epitope 
30 or cluster of epitopes of HIV-1 pl7, optionally coupled to 
a carrier, is added to said serum sample, and possible 
antigen/antibody complexes formed are detected using an 
Immunoassay, the discrimination being established such 
that said serum sample is false HIV-1 positive if said 
35 complexes are detected, and true HIV-1 positive if said 
complexes are not detected. 



5 

e) 



10 and 

f) 
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In still another aspect, the present invention 
relates to a vaccine composition which comprises as an 
immunizing component at least one picomavirus and/or 
flavivirus antigen selected from at least one of the 
5 peptides above. 

Other characteristics and features of the present 
invention appear from the attached claims. 

In the peptides according to the present invention, 
one X represents a chemical bond and the other X repre- 
10 sents a chemical bond or a coupling-facilitating sequence 
of at least 4, and preferably 8, particular amino acid 
residues, which are all chosen from the group consisting 
of -Thr- and -Ser-. when X is an amino acid sequence, it 
can be located either in the C- or N-terminus of the 
15 peptides but not in both ends at the same time. If it is 
for example located in the C- terminus, X in the N-terminus 
corresponds to a chemical bond and vice versa. However, x 
can be a bond at both ends of the peptide according to the 
present invention. The amino acid sequence acts as a 
20 coupling-facilitating spacer, which permits proper binding 
to the carrier to which the peptides according to the 
present invention will be bound during the discrimination 
method. The sequence X should not be an amino acid 
sequence which adversely affects the result of the diagno- 
25 sis method. Accordingly, it should not have too high a 

charge or be too hydrophobic and it should not disturb the 
conformation of the peptides. The amino acids threonine 
and serine also fulfill these requirements particularily 
well, and any one of the amino acids in said sequence X 
30 can be threonine or serine. The number of amino acids in 
this spacer sequence should be at least 4, but in a pre- 
ferred embodiment according to the present invention 8 

amino acids are used. 
1 2 

R and R are optional amino acid residues and 
35 together represent at most 25 amino acid residues, prefer- 
ably 20. Further, this means that one or both of R 1 and R 2 
can be a chemical bond, i.e. contain no amino acids. If R 1 
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is a sequence containing e.g. 25 amino acid residues, R 2 

must be a chemical bond and vice versa. 

The expression "and antigenic parts thereof" as used 

herein means antigenic parts in the essential amino acid 

1 2 

5 sequence between R and R in the peptides according to 
the present invention. 

The polypeptides according to the present invention 
can be bound via the amino acid sequence X to a carrier by 
physical/chemical interaction, as for example covalent 
10 binding, ionic binding, hydrogen binding or hydrophobic 
binding. Examples of covalent binding are ester, ether and 
disulfide binding. 

The expression "carrier" as used herein should be 
interpreted broadly, and it may be any material which is 
15 compatible with and not adversely affects the method 
according to the present invention, for example resins, 
microplates, plastic surfaces, gels, matrixes etc. 

The expression "epitope" as used herein means anti- 
genic or immunogenic determinant and relates to a specific 
20 part of a structure of an antigen inducing an immuno 

response, and the antibodies produced are directed against 
this part. 

The immunoassay method according to the present 
invention can be an enzyme immunoassay (EIA), radioimmuno- 

25 assay (RIA), immunoassay involving metal labelling, 

fluorescence immunoassay (FIA) or an immunoassay in which 
the peptide is soluble and inhibits another reaction. 

The vaccine composition according to the present 
invention comprises at least one picornavirus and/or 

30 flavivirus antigen selected from the peptides according to 
the present invention together with a non-toxic pharma- 
ceutically acceptable carrier and/or a diluent in an 
amount effective to protect a subject from diseases caused 
by picornavirus and/or flavi virus. 

35 Further, the vaccine composition comprises an antigen 

adjuvant in an amount which together with an amount of 
said picornavirus and/or flavi virus antigen(s) is effec- 
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tive to protect a subject from diseases caused by picorna- 
viruses and/or flavi viruses. 

Further, the vaccine composition additionally com- 
prises one or more buffers and/or preservatives. 

The peptides according to the invention are derived 
from sequences which are exposed upon heat inactivation of 
picornavirus or are situated on the other envelope pro- 
teins of flavivirus particles, and they are able to detect 
broadly cross-reactive picornavirus and flavivirus anti- 
bodies. This makes it possible to diagnose picornaviral 
and/or flaviviral infections or diseases by the use of 
only one or a few peptides from the highly conserved anti- 
genically active picornaviral and flaviviral sequence. 
The location of this sequence on the envelope pro- 
15 tein, its pronounced evolutionary conservation in flavi- 
viruses and the proven antigenicity of analogous sequences 
in picornaviruses make this sequence especially accessible 
for antibodies suitable for diagnostic and immunisation 
purposes . 

20 The peptide sequences according to the present inven- 

tion can be said to derive from a common basic structure 
which can be expressed as the consensus sequence 
aaDTGHxLxV where the capital letters relate to amino acids 
of strong or complete conservation, the small letters 
25 relate to amino acids present in more than half of the 
cases, and x relates to any amino acid. This common basic 
structure has been discovered on one and the sane occasion 
and has been described in an article by Blomberg & 
Medstrand in New Biologist 2:1044-1046 (1990). In 
picornavirus, this sequence is situated at one site in VP1 
in the amino acids 20-40. In flavivirus, it is situated 
about 80 amino acids from the transmembrane region of the 
E-glucoprotein. In both cases, the sequence participates 
in interactions with the outer membrane of the host cell. 
35 In both cases, the sequence is also concealed to anti- 
bodies during part of the replication cycle of the virus, 
but becomes accessible to them, for instance when the 



30 
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virus has come into contact with the outer membrane of the 
cell. Thus, the peptides according to the present 
invention can be considered to belong to a previously 
unknown class of sequences having a common structure and 
5 function. Although the peptides can be used for diagnosing 
diseases caused by both picornavirus and flavi virus, the 
peptides can, because of their common origin, structure 
and function, however with a certain, appropriate 
variation of the amino acids, be comprised by the same 

10 inventive concept. Many or all of the peptides, preferably 
3-4, according to the present invention can be included in 
one and the same assay for diagnosing different 
picornavirus- and flavi virus-induced diseases. 

As to the presence of the peptides according to the 

15 present invention in vaccine compositions, it may initial- 
ly be stated that the above-mentioned natural basic 
sequence is included in a region where it has earlier been 
demonstrated that peptides give rise to neutralising anti- 
bodies in rabbit immunisation. In these experiments, 

20 however, the peptides according to the present invention 
were not used, but yet closely related peptide sequences. 
The evolutionary conservation of said basic sequence con- 
fers e.g. the advantage of producing a vaccine inhibiting 
infection involving many different cold viruses. 

25 As to peptides deriving from flavi virus, the inven- 

tor, together with Dr Vincent Deubel at the Arbovirus 
laboratory at the Pasteur Institute in Paris, has tested 
the ability of previously known monoclonal antibodies hav- 
ing a virus-neutralising effect, of binding to the 

30 peptides according to the present invention. One of them, 
tamely peptide (f ) directed against Dengue virus, was 
found, for instance, to strongly bind to a peptide 
containing the Dengue variant of the common basic 
structure. Since the ability of producing neutralising 

35 antibodies is one of the characteristics required of a 
vaccine, it must be considered highly likely that the 
peptides according to the present Invention are usable as 
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antigens in vaccine compositions against the above- 
mentioned picomavirus- and/or flavivirus-induced 
diseases . 

Table 1 refers to the alignment of some different 
5 viral amino acid sequences from the region of similarity 
with HIV-1 pl7. 



10 



15 



20 



25 



30 



35 
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Table. Alignment of picorna- (VP1), flavi-(E protein) and coronaviral (VP!) 
amino acid sequences from the region of similarity with HIV-1 p!7 . 



HIV-1 5b clone hxb2 
ran 
rf 
mal 



lux^mfiTia sssvsorr 



HIV-1 consensus 



mi?G3 SJf&VSQiT 
A I 55 



Less common variants 



l 3 



Picornaviruses 

Coxsackie Bl VP1 
Swine vesicular disease VP1 
Coxsackie B3 VP1 
Coxsackie B4 VP1 



i 5 s c??n s es i pal tliETS3 
TstgpnnsuipaltUETGS 
iargpscse^ipiltiTtTGH 



position in polyprotein 
TSpVTpsdtpqtrbT 603-512 ■ 



?SQV7psQU>ctrii 
TSCVvpgotactrh 
TSQVdpsctDctrb 



Poliovirus 1 strain Hahoney tmgpth sfceipalttTETSa iKplTpsdtTCtrh 
duplication psettg trhv 



601-dIO 
603-612 
601-610 



624-633 



Human rhinovirus IB VP1 
Human rhinovirus 2 VP1 
duplication 

Foot-and-Mouth dis v VP1 



ihshfett sBsaplld&lETGH 
iassapttsnsaptldlittca 
pedTie 



TSyVcpsdeietrr 
TSSVcpeoTietry 
try 



606-615 — 
603-612 



6T6-685 



F la vi viruses 

Yellow fever virus 
Japanese encephalitis virus 
St Louis encephalitis virus 
Tick-borne encephalitis v 
Dengue 23 
Dengue 4 



tsyki ctc3cnf f TknptDTCa 

ttjgnctekfsfiknpiDTCB 
ttygDDdszftfstoptDTCB 

ptisgh 



oTrVngkvskoapc 

gTrVieUysgsog 

cTTlTelcjtgsng 

Jtn 

gTIV 

g7tV 



595-604 
537-545 
603-612 
598-607 
5S3-601 
532-600 
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The peptides according to the present invention can 
be used as a diagnostic antigen to detect antibodies in 
both acute and convalescent phase sera. If the amount of 
antibody detected in the convalescent serum is signifi- 
5 cantly larger than in the acute serum, the person donating 
the blood samples is believed to suffer from a picorna- 
virus infection. The expression H significantly larger" as 
used herein is a standard concept in this area (see J. 
Blomberg, I. Nilsson and M. Andersson. 1983. Viral anti- 

10 body screening system that uses a standardized single 

dilution immunoglobulin G enzyme immunoassay with multiple 
antigens. J. Clin. Microbiol. 17:1081-1091.) 

If antibodies belonging to the IgM class and reactive 
with at least one of the picornaviral and/or flaviviral 

15 peptides described in the present invention are detected 
in one or more sera from a patient, then the patient is 
likely to suffer from a disease caused by a picornavirus 
and/or a flavi virus. 

The peptides according to the present invention can 

20 further be used as a supplementary test during the 

investigation of an antibody reaction with HIV-1 pl7. If 
the anti-pl7 reaction can be abrogated by preabsorption or 
competition with one of the peptides according to the 
present invention, it is unlikely that the anti-pl7 

25 reaction is caused by antibodies to a picornavirus and/or 
flavivirus. 

The as yet unpublished Swedish patent application 
8903985-3, filed on November 27, 1989, also by Replico AB, 
describes new peptides, diagnostic antigens containing 

30 said peptides and having the ability of binding to anti- 
bodies which have a binding affinity for compounds con- 
taining an amino acid sequence corresponding to an epitope 
or a cluster of epitopes of HIV-1 pl7, and a method of 
discriminating between a false and true diagnosed HIV-1 

35 positive serum sample using an immunoassay. The technical 
background, proper definitions, and some of the methods 
used in connection with the use of the peptides according 
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to the present invention in the pi 7 area are described in 
said Swedish patent application. 

After the introduction of large-scale Hiv-l antibody 
testing, it has been observed that a small portion of sera 
5 from humans unlikely to be HIV-1 infected contains anti- 
bodies to one or some HIV-1 proteins, mostly derived from 
the gag part of the molecule. Such reactivities may give 
rise to HIV-1 electrophoretic immunoblot patterns which 
are hard to interpret. One of the most common types of 
10 such HIV-1 EIB reactivities is characterized by a re- 
activity with HIV-1 pl7, but with no other HIV-1 protein. 
The reactivity with pl7 peptides in sera from healthy 
Swedes which had the pl7 pattern of serological reactivity 
has been studied. By direct binding and absorption ex- 
15 periments it has been shown that, in contrast to EIB 

confirmed HIV-1 antibody positive sera, the pl7 positive 
sera reacted with peptides from the C- terminus of pl7. It 
has furthermore been shown that they contain a stretch 
highly similar to a conserved sequence from the N- terminus 
20 of VP1 of some enteroviruses, and to a lesser extent, 
flavi viruses. 

Brief description of the drawings 

Figure 1 shows absorption of five pl7 positive sera 
with resin without peptide, resin with HIV-1 gag 118-140, 
25 resin with HTLV-I gag_ 111-130 (the C-terminus of HTLV-I), 
and resin with Coxsackie Bl VP1 25-53. The intensity of 
the pl7 band in EIB (y axis) was measured with a 
densitometer. 

Figure 2 shows the serological reactivity of a 
30 peptide derived from Coxsackie Bl VP1 25-53 with 

a/ acute and convalescent phase sera from five cases 
of aseptic meningitis with significant Coxsackie CF titre 
rises, 

b/ 10 pl7 reactive sera, 
35 c/ 19 HIV seronegative blood donors and 

d/ 6 confirmed HIV-1 antibody positive sera. 
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Experiment with a Cnv S aC kie Bl VPl derived p ep tiH a 

A peptide from amino acids 25-53 of the Coxsackie Bl 
VPl sequence (Iizuka, N., s. Kuge and A. Nomoto. 1987. 
Complete nucleotide sequence of the genome of Coxsackie- 
virus Bl. Virology 156:64-73.) was synthesized, and its 
ability to absorb P 17 antibodies was compared with that of 
HIV-1 hxb2 oaa 118-140 (Fig. 1). m five out of five sera 
tested, this peptide in resin-bound form absorbed out all 
P 17 EIB reactivity. HIV-1 hxb2 gag. 118-140 also absorbed 
these antibodies, but less completely. Absorption with 
resin alone, or with HTLV-I gag 111-130 did not affect the 
pl7 EIB reactivity. The p!7 reactive antibodies in these 
sera thus must bind to epitopes simulated by the resin- 
bound Coxsackie-derived peptide. The peptide was present 
in vast molar excess compared to antibodies, thus favour- 
ing absorption also of low-affinity antibodies. 

The reactivity of pl7-derived peptides was compared 
with that of a Coxsackie Bl -derived peptide. 10 pl7 
positive sera, 19 HIV seronegative blood donors, 6 sera 
from confirmed HIV-1 seropositive persons (1 adult and 5 
children, aged 1-7), and acute and convalescent sera from 
six patients with aseptic meningitis with significant (at 
least fourfold) titre rises in complement fixation anti- 
body tests against Coxsackie B1-B6 antigen were analyzed. 

As to antibody activity against the Coxsackie peptide 
among the pl7 reactive sera diluted 1/200, it was found 
that they did not react significantly more than blood 
donor sera (Fig 2). This may indicate that the Coxsackie 
peptide, when absorbed to plastic, does not assume a con- 
formation suitable for binding of pl7 reactive antibodies, 
or that it can bind many other antibodies, which obscures 
a possible correlation. Six HIV-1 confirmed positive sera 
with clear pl7 bands reacted weakly. Five of the sera were 
selected from children, to reduce the likelihood of pre- 
vious exposure to a Coxsackie- like virus. Thus, there was 
no cross-reactivity of P 17 antibodies arising during HIV-1 
infection to the Coxsackie peptide. 
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Finally, six serum pairs were tested from patients 
with aseptic meningitis who had significant titre rises in 
the complement fixation test with Coxsackie B1-B6 antigen. 
It was found that five exhibited clear rises in absorbance 
5 difference and one reacted strongly on both sera (Fig. 2). 
A CF antibody titre rise in this system indicates an 
enterovirus infection, not necessarily with Coxsackie Bl. 
When the same sera were tested at a dilution of 1/50, al- 
most all reacted strongly (not shown), attesting to the 
10 high antigenicity and frequent recognition of this peptide 
sequence. The Coxsackie peptide may then be a group-reac- 
tive reagent suitable for serological diagnosis of 
enterovirus infections. The cross -reaction between the 
Coxsackie Bl VP1 peptide and HIV-1 hxb2 pl7 thus was uni- 
15 directional, from the enterovirus to HIV-1, but not vice 
versa. Antibody reactions with the Coxsackie peptide were 
very common in Swedish sera diluted 1/50. Only a few of 
them can bind also to HIV-1 pl7 in EIB. 

The immunoassays used are described in the Swedish 
20 patent application above. Coxsackie antibodies were 

measured by titration in standard microtitre complement 
fixation antibody tests with Coxsackie Bl, B2, B3, B4, B5, 
and B6 antigens. 

The diagnostic antigens according to the present 
25 invention can be utilized in methods for the same purpose 
as the claimed use of said diagnostic antigens. 
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CLAIMS 



1. Peptides of the formula 

5 a ) H-X-R 1 -Ala-Y 1 -Glu-Thr-Gly-His-Thr-Ser-Gln- 

Val-R 2 -X-Z, wherein Y 1 is Ala or Val, 

b ) H-X-R 1 -Ala-Y 1 -Glu-Thr-Gly-Ala-Thr-Asn-Pro- 
Leu-R 2 -X-Z, wherein Y 1 is Ala or Val, 

c) H-X-R -Ala-Ala-Glu-Thr-Gly-His-Thr-Ser-Y 1 - 
10 Val-R 2 -x-z, wherein Y 1 is Ser or Asn, 

d ) H-X-R 1 -Y 1 -Asp-Thr-Gly-His-Gly-Thr-Val-Y 2 -R 2 - 
X-z, wherein Y 1 is Ala or Thr and Y 2 is Val 
or lie, 

e ) H-X-R 1 -Thr-Asp-Y 1 -Gly-His-Asp-Thr-Val-Y 2 -R 2 - 
15 X-Z, wherein Y 1 is Ser or Thr and Y 2 is He 

or Val, 

and 

f ) H-X-R 1 -Ala-Glu-Thr-Gln-Y 1 -Gly-Thr-Y 2 -Val-R 2 - 
X-Z, wherein Y 1 is His or Tyr and Y 2 is He 

20 or Thr, 

in which one X represents a chemical bond and the other X 
represents a chemical bond or a coupling- facilitating 
amino acid sequence, R 1 and R 2 represent optional amino 
acid residues, wherein R 1 and R 2 together represent at 

25 most 25 amino acid residues, and Z represents -NH 2 or -OH. 

2. Peptides according to claim 1, wherein the 
coupling-facilitating amino acid sequence represents at 
least 4, preferably 8, amino acid residues, which are each 
selected from the group consisting of -Thr- and -Ser-, and 

30 R and R together preferably represent at most 20 amino 
acid residues. 

3. A diagnostic antigen having the ability to detect 
antibodies against at least one type of picomavirus and 
flavi virus in sera, and/or having the ability of binding 

35 to antibodies with a binding affinity for compounds con- 
taining an amino acid sequence corresponding to an epitope 
or cluster of epitopes of HIV-1 pl7, character- 
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i s e d in that it mainly comprises an antigen selected 
from the peptides according to claim 1 and antigenic parts 
thereof. 

4. Use of a diagnostic antigen according to claim 3 
5 for the diagnosis of infections caused by picorna viruses 
and/or flaviviruses, wherein a diagnostic antigen having 
the ability to detect antibodies against at least one type 
of picornavirus and flavivirus is added to a serum from a 
subject suspected to have a recent or previous picorna- 

10 virus and/or flavivirus infection, and possible antigen/ 
antibody complexes formed are detected using an immuno- 
assay, the diagnosis of said recent or previous infec- 
tion or infections caused by picornavirus and /or flavi- 
virus being established based either upon demonstration of 

15 antibodies in a single serum or upon a comparison of the 
amounts of antibodies detected in both acute and conva- 
lescent sera, and if said amount in the convalescent serum 
is significantly larger than that in the acute serum, the 
subject donating the serum is likely to suffer from a 

20 picorna- and/or flavivirus infection, wherein the antigen 
containing the peptide 

a ) H-X-R 1 -Ala-Y 1 -Glu-Thr-Gly-His-Thr-Ser-Gln- 
Val-R 2 -X-Z, wherein Y 1 is Ala or Val, is 
primarily used for diagnosis of diseases 

25 caused by Coxsackievirus, 

b ) H-X-R 1 -Ala-Y 1 -Glu-Thr-Gly-Ala-Thr-Asn-Pro- 

2 1 
Leu-R -X-Z, where _n Y is Ala or Val, is 

primarily used for diagnosis of diseases 

caused by poliovirus, 
30 c ) H-X-R 1 -Ala-Ala-Glu-Thr-Gly-His-Thr-Ser-Y 1 - 

Val-R 2 -X-Z, wherein Y 1 is Ser or Asn, is 

primarily used for diagnosis of diseases 

caused by rhinovirus, 
d ) H-X-R 1 -Y 1 -Asp-Thr-Gly-His-Gly-Thr-Val-Y 2 -R 2 - 
35 X-Z, wherein Y 1 is Ala or Thr and Y 2 is Val 

or He, is primarily used for diagnosis of 
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diseases caused by yellow fever virus and 
Japanese encephalitis virus, 

e) H-X-R 1 -Thr-Asp-Y 1 -Gly-His-Asp-Thr-Val-Y 2 -R 2 - 
X-Z, wherein Y 1 is Ser or Thr and Y 2 is lie 
or Val, is primarily used for diagnosis of 
diseases caused by TBE -virus, 

and 

f ) H-X-R 1 -Ala-Glu-Thr-Gln-Y 1 -Gly-Thr-Y 2 -Val-R 2 - 
X-Z, wherein Y 1 is His or Tyr and Y 2 is He 
or Thr, is primarily used for diagnosis of 
diseases caused by Dengue- and rhinovirus, 

in which one X represents a chemical bond and the other X 
represents a chemical bond or a coupling- facilitating 
amino acid sequence, R 1 and R 2 represent optional amino 
15 acid residues, wherein R 1 and R 2 together represent at 

most 25 amino acid residues, and Z represents -NH 2 or -OH. 

5. Use of a diagnostic antigen according to claim 3 
for discriminating between a false and true diagnosed HIV- 
1 positive serum sample, which has first been diagnosed as 
positive in a standard HIV-1 antibody screening EIA test 
and then found to exhibit a pl7 pattern of serological 
activity in an electrophoretic immunoblot assay, wherein 
at least one diagnostic antigen having the ability of 
binding to antibodies which have a binding affinity for 

25 compounds containing an amino acid sequence corresponding 
to an epitope or cluster of epitopes of HIV-1 pl7, 
optionally coupled to a carrier, is added to said serum 
sample, and possible antigen/antibody complexes formed are 
detected using an immunoassay, the discrimination being 
established such that said serum sample is false HIV-1 
positive if said complexes are detected, and true HIV-1 
positive if said complexes are not detected. 

6. Use according to claims 4 and 5, charac- 
terised in that the immunoassay for diagnosis of 

35 diseases caused by picornavirus and/or flavivirus and for 
detection of said antibody/antigen complex, respectively, 
is an enzyme immunoassay (EIA), radioimmuno assay (RIA) , 
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immunoassay involving metal labelling, fluorescence immu- 
noassay (F1A) or an immunoassay in which the peptide is 
soluble and inhibits another reaction. 

7. Use according to claims 4 and 5, charac- 

5 terised in that the carrier is a resin, microplate, 
plastic surface, gel or matrix. 

8. Use according to claims 4-7, character- 
ised in that in the diagnosis and discrimination use 
is simultaneously made of many or all, preferably 3-4, of 

10 the diagnostic antigens according to claim 3. 

9. A vaccine composition, characterised 
in that it comprises as an immunizing component, at least 
one antigen selected from at least one peptide from the 
group consisting of 

15 a ) H-X-R 1 -Ala-Y 1 -Glu-Thr-Gly-His-Thr-Ser-Gln- 

Val-R 2 -X-Z, wherein Y 1 is Ala or Val, 

b ) H-X-R 1 -Ala-Y 1 -Glu-Thr-Gly-Ala-Thr-Asn-Pro- 

2 1 
Leu-R -X-Z, wherein Y A is Ala or Val, 

c ) H-X«R 1 -Ala-Ala-Glu-Thr-Gly-His-Thr-Ser-Y 1 - 
20 Val-R 2 -X-Z, wherein Y 1 is Ser or Asn, 

d) H-X-R 1 -Y 1 -Asp-Thr-Gly-His-Gly-Thr-Val-Y 2 -R 2 - 
X-Z, wherein Y 1 is Ala or Thr and Y 2 is Val 
or lie, 

e ) H-X-R 1 -Thr-Asp-Y 1 -Gly-His-Asp-Thr-Val-Y 2 -R 2 - 
25 X-Z, wherein Y 1 is Ser or Thr and Y 2 is lie 

or Val, and 

f ) H-X-R 1 -Ala-Glu-Thr-Gln-Y 1 -Gly-Thr-Y 2 -Val-R 2 - 
X-Z, wherein Y 1 is His or Tyr and Y 2 is lie 
or Thr, 

30 in which one X represents a chemical bond and the other X 

represents a chemical bond or a coupling- facilitating 

1 2 

amino acid sequence, R and R represent optional amino 

1 2 

acid residues, wherein R and R together represent at 
most 25 amino acid residues, and Z represents -NH 2 or -OH, 
35 and antigenic parts thereof, together with a non- toxic 
pharmaceutically acceptable carrier and/or diluent. 
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10. A vaccine composition according to claim 9, 
characterised in that it comprises said 
picorna- and/or f lavivirus antigen or antigens in an 
amount effective to protect a subject from diseases 
5 caused by picornaviruses and/or f laviviruses. 

11- A vaccine composition according to claim 9, 
characterised in that it further comprises 
an antigen adjuvant in an amount which together with an 
amount of said picomavirus and/or flavivirus antigen or 
10 is effective to protect a subject from diseases caused by 
picornaviruses and/or f laviviruses . 
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ventive step having regard to the state of the art as illustrated 
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a) EP, A2, 358 485 

b) J Virology vol 64, no 5, May 1990, p 1934-45 (see page 
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1. Claims la, 2, 3. 4a, 6-8, 9a, 10-11: Pepti- 
des ... AETGHTSQV from Coxsackie viruses and their appli- 
cation in diagnostics or in vaccines. 

2. Claims lb, 2, 3, 4b, 6-8, 9b, 10-11: Pepti- 
des AAETGATNPL from Polio virus and their application 

in diagnostics or in vaccines. 

3. Claims lc, 2, 3, 4c, 6-8, 9c, 10-11: Pepti- 
des AAETGHTS . V from Rhinovirus and their application 

in diagnostics or in vaccines. 

4. Claims ld-f, 2, 4d-f, 6-8, 9d-f, 10-11: Pepti- 
des ADTGHGTV T. . .TD.GHDTV. . . and AETQ.GT.V. . . 

from Flaviviruses and their application in diagnostics or 
in vaccines. 

5. Claims 3, 5: Diagnostisc antigen with affinity for HIV-1 
pl7 antibodies and use therof in discriminative assays for 
HIV positive serum samples. 
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